Possible explosion crater origin of small lake basins with raised rims on Titan by Mitri, Giuseppe et al.
Articles
https://doi.org/10.1038/s41561-019-0429-0
Possible explosion crater origin of small lake 
basins with raised rims on Titan
Giuseppe Mitri   1,2*, Jonathan I. Lunine3,4, Marco Mastrogiuseppe   5 and Valerio Poggiali3
1International Research School of Planetary Sciences, Università d’Annunzio, Pescara, Italy. 2Dipartimento di Ingegneria e Geologia, Università d’Annunzio, 
Pescara, Italy. 3Cornell Center for Astrophysics and Planetary Science, Cornell University, Ithaca, USA. 4Carl Sagan Institute, Cornell University, Ithaca, 
USA. 5Division of Geological and Planetary Sciences, California Institute of Technology, Pasadena, USA. *e-mail: giuseppe.mitri@unich.it
SUPPLEMENTARY INFORMATION
In the format provided by the authors and unedited.
NaTure GeoscIeNce | www.nature.com/naturegeoscience
	 1 
Possible Explosion Crater Origin of Small Lake Basins with Raised Rims on Titan 
Giuseppe Mitri, Jonathan I. Lunine, Marco Mastrogiuseppe, Valerio Poggiali 
 
Supplementary Info 
Eruption and contained regimes for explosion craters on Titan 
Figure S1 shows the eruption and contained regimes for explosion craters on Titan. Figure S2 
shows the maximum explosion crater diameter. 
 
 
 
Figure S1. Eruption and contained regimes for explosion craters on Titan. Panel A presents 
the containment depth as a function of explosion energy. Data presented in the solid line is for 
terrestrial subsurface phreatomagmatic explosions in agreement with Valentine et al. (2014) 
analysis where the relationship between the containment depth and the mechanical energy is 
given by 𝑑!"!" = 0.008 m J!! ! 𝐸! !. In dashed line and in dotted lines are the scaled 
containment depths for Titan’s tensile strength (Y) where 𝑑!"#$ = 0.015 m J!! ! 𝐸! ! for Y 
= 2.2 MPa and 𝑑!"#$ = 0.043 m J!! ! 𝐸! !  for Y = 0.1 MPa. The scaled containment 
depths are obtained from the relationship 𝑑!"#$ = 2𝐸! ! 𝑌! ! (see Methods section). Panel 
B presents the containment depth as a function of liquid nitrogen volume reservoir.  
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Figure S2. Maximum crater diameter as a function of explosion energy. Data presented in 
solid line is for terrestrial subsurface phreatomagmatic explosions in agreement with 
Valentine et al. (2014) analysis where the relationship between the containment depth and the 
mechanical energy is given by 𝐷!"# = 0.014 m J!! ! 𝐸! !. In dashed line and in dotted 
lines are the maximum crater diameter for Titan’s tensile strength (Y) where 𝐷!"# =0.025 m J!! ! 𝐸! ! for Y = 2.2 MPa and 𝐷!"# = 0.077 m J!! ! 𝐸! ! for Y = 0.1 MPa.  
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